
SECURI tred)

READ INSTRUCTIONS8 ____GE__ BEFORECOMPLETINGFORMA.D-AP 158 838 E,.o. o
I. RE D A 15 83 OVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER

4. TITLE (end Subtitle) S. TYPE OF REPORT & PERIOD COVERED

Isolation of Japanese encephalitis Virus Strains
from Sentinel Pigs in Northern Thailand, 1982. S. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(s) S. CONTRACT OR GRANT NUMBER(e)

Donald S. Burke, Michael A. Ussery, M.R. Elwell,
n Ananda Nisalak, Colin J. Leake, Thanom Laorpongse

S. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT, TASK
AREA & WORK UNIT NUMBERS

Department of Virology
Armed Forces Research Institute of Medical Sciences
Bangkok. Thailand

II. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

U.S. Army Medical Research and Development Command
Ft. Detrick, Frederick, MD 21701-5012 13. NUMBER OFPAGES

14. MONITORING AGENCY 14AME & ADDRESS(II different from Controlling Office) IS. SECURITY CLASS. (of this report)

Walter Reed Army Institute of Research UNCLASSIFIED
Washington, DC 20307-5100 5e. DECL ASSI FICATION/ DOWNGRADI NG

SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release. Distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abetract entered in Block 20, it different from Report) 1

IS. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side if necessary and identify by block number)

Japanese encephalitis virus; Pigs; Viral encephalitis, Disease surveillance.

.3 ' %  
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% . Pigs were placed at the homes of patients with viral encephalitis in Thailand in
0. 1982 in an effort to isolate the causative virus. The studies showed that

transmission of Japanese encephalitis virus to pigs was intense, and suggest
that the peak rate of transmission to pigs was two weeks before the peak rate
of transmission of humans.j.N
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These studies (i) show the utility of using sentinel to his initial symptoms. Chest X-rays, blood cultures,
pigs to isolate strains of JEV, (i) indicate that and microbiological studies of respiratory samples,
transmission of JEV to pigs was intense and wide- gave no indication of recent infection. Candida
spread during the 1982 epidemic, and (iii) suggest albicans was isolated from the oral mucosa, faeces and
that the peak rate of JEV transmission to pigs urine, and was treated with ketoconazole. Leukopenia
occurred early, before the peak of human encephalitis was noted, 0'5 x 109dl as well as anaemia haemoglo-
cases. bin 8 g'dl and 25% haematocrit). A sternal bone

DONALD S. BURKE1 marrow puncture revealed few cells, a decrease in

V.. MICHAEL A. USSERY' helper T lymphocytes (3"7%) and an inverted helper,
MICtHAEL R. ELwELI 2  suppressor ratio (0-05). Hepatosplenomegaly in-AIANEL . ELA L L' creased from July to September, and generalized
COLIN LEAKE 3 lymphadenopathy was noted for several days. A
TANO.i LAORAKPONGSE' second bone marrow puncture performed on 6th

September showed Leishmania.

Depts. of 'Virology and 2 Veterinary Medicine of the US m'eatment was initiated with Glucantime (N-

Component of the Armed Forces Research Institute of methylglucamine antimoniate, 100 mg/kg by intra-

Medical Sciences, Rajvithi Road, Bangkok 10400, muscular injection, daily for 10 days). Two s e-
Thailand; 3Arbovirus Research Unit, London School of quent bone marrow aspirates, performed a month

Hygiene and Tropical Medicine, Winches Farm Field apart, showed no Leishmania. However, as the
Station, 395 Hatfield Road, St. Albans, AL4 OXU; patient's hepatic biochemistry was not yet normal, a
4Kampangphet Provincial Hospital, Kampangphet, third Glucantime treatment was administered from
Thailand. 8th November. The patient showed signs of hepatic
Thi'd . .pre-coma in early January, and died days later.

Microbiological study of the necropsy samples". '.? ~ ~~~~~~~~Referencesshwd"ogn"oLesanaitespead

Clarke, C. H. & Casals, 1. (1958). Techniques for hemagglu- showed "lodging" of Lishmania in the spleen, and
tination and hemagglutination inhibition with arthropod- cytomegalovirus infection of the lungs and liver.
borne viruses. American Journal of Tropical Medicine and Retrospective serological studies by indirect im-

-'-. Hygiene, 7, 561-73. munofluorescence and radioimmunoassay (performed
Grossman, R. A., Edelman, R. & Gould, D. J. (1974). in the Kuvin Centre, Hadassah University, WHO

Study of Japanese encephalitis virus in Chiangmai valley, International Reference Centre for Leishmaniasis),
Thailand. VI. Summary and conclusions. American confirmed L. donovani infection before May 1983.
Journal of Epidemiologv, 100, 69-76. These data indicate that L. donoani infection was
'Thailand. VI. Summary and conclusions, 100, 69-76. Tese da int e th didoooai was

Igarashi, A. (1978). Isolation of a Singh's Aedes albopictus present several months before the diagnosis was
cell clone sensitive to dengue and chikungunya viruses. made. Until then we strongly suspected a case of
Journal of General Virology, 40, 531-44. pre-AIDS (FAUCI et al., 1984).

Russell, P. K., Ananda Nisalak, Pairatana Sukhavachana & Doubts were raised again when the patient did not
Vivona, S. (1%7). A plaque reduction neutralization test recover after several courses of Glucantime and
for dengue virus neutralizing antibodies. Journal of repeated negative bone marrow aspirates. The subse-
Immunology, 99, 285-90. quent confirmation of the persistence of Leishmania in

, ... Yuill, T. M., Pairatana Sukhavachana, Ananda Nisalak & the patient's spleen does not permit this case to be
Russell, P. K. (1968). Dengue virus recovery by direct
Rd sel classified as AIDS according to CDC criteria (FAUCI et,,. and delayed plaques in LLC-MK2 cels. American

Journal of Tropical Medicine and Hygiene, 17, 441-448. al., 1984), although we cannot exclude the simul-
taneous existence of both diseases. The late treatment
and!or a certain resistance of the parasite to Glucan-
time may explain these results (MURPHY & BONG o

Accepted for publication 12th November, 1984. 1981). The isolation of cytomegalovirus may be C
reactivation of the virus, secondary to the cellula
immunodeficiency which accompanies visceral leish-

Leishmaniasis or Aids? maniasis (MUSUMECI e! al., 1981).
The recent description of the acquired im- For these reasons, we would like to point out the

munodeficiency syndrome (AIDS) has had a great need to exclude the possibility of L. donovans intec-
psychosocial impact. However, its correct diagnosis lion in all patient, with cellular immunodeficiencv in
remains difficult (CURRAN, 1983). We present here a countries with visceral leishmaniasis or in those who 0j
case which posed serious doubts in diagnosis, and have visited such countries.
which may he of interest to Mediterranean countries, A -]
as well as to Northern :uropean countries, because of A. DE LA LOMA

the ever growing problem of imported diseases. J AI'\'AR
A 20-year-old heterosexual man with type A E. MARTINEZ GAIANO-

haemophilia, who had been treated with factor VIII J. 13AZOVEZ'

concentrates, was admitted to hospital in April 1983 A. AL.CA.A MUNOZ

with a history of several months of fever and R. NAJERA'

diarrhoea. His previous clinical history showed pul- C('entri Nactonal de .Al Icrobmlogia,
monary tuberculosis in 1973, and diabetes mellitus in
1981. While in) hospital, chest X-ravs revealed two i'iroligta i Inmunohogia Samtanas,
episodes of bronchoptneutnonia. Majadahoinda, Madrid, Spain

In July 1983, persistent cough, weight loss, general :Residencia Sanitaria "Capitan Cor:;s", .7acn,

malaise and minimnal hepatosplenomegaly were added Spain:*
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present. Paired acute and convalescent sera from 959 Suchitra Nimmannitya, Halstead, S. B., Cohen, S. N. &
haemorrhagic fever patients were tested for CHIK Margiotta, M. (1969). Dengue and Chikungunya virus
HAI antibodies (CLARKE & CASALS, 1958). None infection in man in Thailand, 1%2-64. 1. Observations
showed a reproducible four-fold or greater rise n and hospitalized patients with hemmorhagic fever. Amer-

-< ,' titre. (ii) Among paired sera from 457 children with a o f c MnH e954-971.
undifferentiated febrile illnesses who presented to the Yuill, T. M., Pairatana Sukhavachana, Ananda Nisalak &
outpatient department in 1979-80, none showed a Russell, P. K. (1968). Dengue virus recovery by direct
four-fold or greater rise in serum CHIK HAI titre, and displayed plaque in LLC-MK2 cells. American
although 109 (24%) pairs did show a diagnostic rise in Journal of Tropical Medicine and Hygiene, 17, 441-448.
dengue HAI titre. (iii) Among 195 out-patients with
various mild illnesses in 1979-80 who were more than
six months old but who were born in greater Bangkok
after 1st January 1976, only one had serum CHIK Accepted for publication 8th November, 1984.
HAI antibodies. Thus, the incidence of CHIK
infections in this group was no more than one Isolation ofJapanese encephalitis virus strains from
infection per 403 child-years at risk. (iv) Paired sera sentinel pigs in northern Thailand, 1982*
from 33 suspect haemorrhagic fever cases in 1981-82, During the 1982 Japanese encephalitis epidemic in
which were proved not to be due to dengue virus, northern Thailand, we attempted to isolate Japanese
were assayed for CHIK antibodies by the plaque encephalitis virus (JEV) strains from all three of its
reduction neutralization method (RUSSELL et al., "ecological niches": man, mosquitoes and pigs
1967). None were diagnostic of acute CHIK infection. (GROSSMAN et al., 1974). Our isolates from man and

These findings suggest that CHIK has virtually mosquitoes are described elsewhere (Leake et al., in
disappeared from Bangkok. Known vector species preparation).
(Aedes aegypti) are obviously present in abundance as In early June, four-to six-month-old Bangkok pigs
evidence by continued high dengue transmission were screened for plaque reduction neutralizing
rates. The reasons for the marked decline in CHIK antibodies to JEV (RUSSELL et al., 1%7), and
transmission in Bangkok over the past two decades seronegative animals were trucked to Kampangphet
are obscure. Province for use as sentinels. 22 pigs were set out

along three routes at homes of persons previously
DONALD S. BURKE' admitted to hospital with encephalitis (10 of whom
ANANDA NISALAK' were admitted during the preceding epidemic in 1981
SUCHITRA NIMMANNITYA 2  and 12 during the current 1982 epidemic). Pigs were

bled every three days (all the pigs on one route each
'Dept. of Virology, day) until the end of the epidemic in mid-August.
US Component of the Armed Sera were separated and stored frozen on dry ice.

Forces Research Institute of Later, all pig sera were extracted with acetone and

Medical Sciences, tested for JEV haemagglutination inhibiting (HAI)
antibodies (CLARKE & CASALS, 1958). Sera obtained

Rajvithi Road, two or three bleeds before HAI seroconversion were
10400 Bangkok, Thailand. inoculated on to C6/36 Aedes albopictus cells (I;AR-2Bangkok Children's Hospital, ASH[, 1978), and 10- to 14-day culture supernatant
Rajvithi Road, fluids were tested by plaque assay on LLC-MK 2 cells
10400 Bangkok, Thailand. (YUI.L et al., 1968).

Among 17 seritinel pigs which were monitored for
at least 21 days, nine seroconverted with the first HAl

References antibodies detectable 12-4.± 52 (mean ± one stan-
Clarke, C. H. & Casals, J. (1958). Techniques for hemagglu- dard deviation) days after placement. JEV strains

tination and hemagglutination inhibition with arthropod- were obtained from four of the nine seroconverting
borne viruses. American Journal of Tropical Medicine and sentinels from specimens obtained 10"7 ± 4"2 days
HVgiene, 7, 561-573. after placement. The seroconversion rate was related

lalstead, S. B. (1981). Arovirus of the Pacific and to the date of placement: 5/6 placed on 21 JIune, 3 5
Southeast Asia. In: Textbook of Pediatric lnfectious placed on 8 July; an, onet6 placd on 22 July. The
iseases. Fcigin, R. 1). & Cherry, J. 1). (Editors). peak of c jlir;ncd human cases of encephalitis

Philadelphia: W. B. Saunders, pp. 1149-1156,
1laistead, S. B., Scanlon. J. E., Prabhasri JTmpaivit & admitted to the Kampangphet Provincial Hospital

Suchinda Udomsakdi. (1969hY i)eiiguc and (:lhikun- occurred during the third week of July in 1982. The
gunva virus ilection in man in Thailand. IV. time to first detection ofantibody among seroconvert-
Epidemiological studies in the Bangkok metropolitan ing pigs was also related to the date of placement:
area. American Tourat of Tropical Medicine and Hygiene, 10-2 ± 3-6 days for pigs (n = 5) placed on 21 June;
I, 997-1021. 12-3 ± 0-6 for pigs (n = 3) placed on 8 Julh; and 24

Ilaistead, S. It., Suchatra Ntnlumitva & Manglotila, M days for pigs (n = I) placed on 22 July. Sentinels
(11*9a). lkingue and Chilkungunva virus infection in along all three routes scroconverted 3/8, 4/4 and 2'5),
man in Thailand, 1962-64. 1. Observations on disease in
outpatients. Amerncan lournal of Tropical Medicine and and at least one isolate of JEV was obtained from
lhgten. 18, 972-983. animals along each route.

Ro, ell. I' K., Ananda Nisalak, I'airatana Sukhavachana &
Vivona. S. (1967). A plaque reduction neutralization test *The opinions expressed in this article are those of the

lor dengue virus neutralizing antilitlies .'lournat of aithors and do not purlsrt to rellect the ipolicics or

lmmun,ov, 99.28 21)(1, viewpoints t the US Army or the Department tit I)etnse
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